Analysis of neuronal subpopulations in mice over-expressing suppressor of cytokine signaling-2.
Developing an understanding of factors that regulate development of the nervous system is important if we hope to be able to repair the nervous system after injury or disease. Suppressor of cytokine signaling-2 (SOCS2) is an intracellular regulator of cytokine signaling that blocks the inhibitory effects of growth hormone on neuronal differentiation and promotes neurogenesis. Here we examine the effect of SOCS2 over-expression on brain development by assessing density and soma size of different neuronal populations in the somatosensory cortex and striatum of SOCS2 transgenic mice compared with wildtype C57BL/6 mice. There were no significant differences in brain weight, cortical thickness or striatal area between mice of either genotype. Analysis of NeuN positive neuronal cell density showed a modest but significant 9% increase across layers 2-6 of SOCS2 transgenic cortex, while cortical interneuron subpopulations were variably affected. In the cortex, parvalbumin and somatostatin expressing neuron densities were unaffected, while calretinin and calbindin positive neuronal densities increased by 48% and 45% respectively. There was no apparent difference in glial fibrillary acidic protein positive astrocyte numbers in layers 1 or 6b of cortex. Furthermore, soma sizes of calretinin and calbindin positive cortical neurons were significantly smaller than wildtype, although there was no difference in size of Cresyl Violet-stained layer 5 projection neurons nor of parvalbumin or somatostatin positive cortical neurons. Additionally, synaptic density and dendritic branching were found to be increased in SOCS2 transgenic cortex. These effects on calretinin and calbindin positive cortical neurons and cortical neuronal circuitry were not observed in the striatum of SOCS2-Tg brains. However, striatal cholinergic interneurons were significantly smaller in SOCS2-Tg brains. At embryonic day 14.5, proliferation and apoptosis in the developing telencephalon were similar in each genotype. Therefore, over-expression of SOCS2 variably affects different cortical regions and neuronal populations, with the predominant effect appearing to be on interneurons and neuronal connectivity in the cortex.